We encourage authors to provide detailed information within their submission to facilitate the interpretation and replication of experiments. Authors can upload supporting documentation to indicate the use of appropriate reporting guidelines for health-related
Sample-size estimation
 You should state whether an appropriate sample size was computed when the study was being designed  You should state the statistical method of sample size computation and any required assumptions  If no explicit power analysis was used, you should describe how you decided what sample (replicate) size (number) to use
Please outline where this information can be found within the submission (e.g., sections or figure legends), or explain why this information doesn't apply to your submission:
Replicates  You should report how often each experiment was performed  You should include a definition of biological versus technical replication  The data obtained should be provided and sufficient information should be provided to indicate the number of independent biological and/or technical replicates  If you encountered any outliers, you should describe how these were handled  Criteria for exclusion/inclusion of data should be clearly stated  High-throughput sequence data should be uploaded before submission, with a private link for reviewers provided (these are available from both GEO and ArrayExpress)
As this is the first study using theta stimulation with single synapse read-out, it was not possible to estimate the efficacy of this induction protocol a priori. In the course of the study, we observed that the number of transfected CA3 neurons was critical for successful LTP induction. As described in the manuscript, we introduced a criterion for successful stimulation (dendritic calcium spikes) and performed experiments until we reached a sample size (~20) for statistically valid assessment of plasticity. For the 7 day survival experiments, we started with a sample size similar to our previous study (Wiegert et al. 2013) . As stated in the methods, several criteria had to be met during an experiment to make it into the final analysis (successful plasticity induction in the reporter neuron AND on the level of spine EPSCsTs, stable recording, no contamination of the culture). For the more complex experiment with multiple rounds of plasticity induction, we thus had to double the number of experiments to ~50 slice cultures per condition. Still, due to attrition according to the criteria stated above, the final n (at day 7) was not identical between treatment groups. Please outline where this information can be found within the submission (e.g., sections or figure legends), or explain why this information doesn't apply to your submission:
(For large datasets, or papers with a very large number of statistical tests, you may upload a single table file with tests, Ns, etc., with reference to sections in the manuscript.)
Group allocation  Indicate how samples were allocated into experimental groups (in the case of clinical studies, please specify allocation to treatment method); if randomization was used, please also state if restricted randomization was applied  Indicate if masking was used during group allocation, data collection and/or data analysis Please outline where this information can be found within the submission (e.g., sections or figure legends), or explain why this information doesn't apply to your submission:
The number of replicates (n) for each experiment is given in the figure legends ( Fig. 1-3 ) or in the main text (sequential plasticity experiments). As we followed the fate of one stimulated spine per experiment, all replicates are biological replicates (different cultures from different animals). We did not encounter or exclude outliers. In experiments with multiple rounds of plasticity induction, we continued the protocol only when the first induction was successful (as described in the main text). Electrophysiological recordings were discarded when the series resistance changed more than 20% over the course of the experiment (as stated in the main text / methods section).
As stated in the methods section, data were tested for Gaussian distribution by D'Agostino & Pearson omnibus normality test. Normally distributed data were tested for significant differences with a two-tailed t-test (Fig. 3A) or one-way repeatedmeasures analysis of variance (ANOVA) followed by Sidak's multiple comparisons test (Fig. 3B, C) . Data with non-normal distribution data were tested with the following nonparametric tests: Two-tailed Wilcoxon matched-pairs signed rank test ( Fig. 2A , D, 3A), Friedman test followed by Dunn's multiple comparison test (Fig. 2C , S2A-C).
As all samples (organotypic hippocampal cultures) in our study were from male Wistar rats, there was no sample allocation procedure. Control experiments were mixed with plasticity induction experiments. The experimenter was not blind regarding the stimulation protocol applied. Data analysis was automatized with custom-written Matlab code. Additional data files ("source data")  We encourage you to upload relevant additional data files, such as numerical data that are represented as a graph in a figure, or as a summary table  Where provided, these should be in the most useful format, and they can be uploaded as "Source data" files linked to a main figure or table  Include model definition files including the full list of parameters used  Include code used for data analysis (e.g., R, MatLab)  Avoid stating that data files are "available upon request" Please indicate the figures or tables for which source data files have been provided: All individual data points are plotted in the figures. We will upload the numerical values of all plotted data as source data file (spread sheet).
